Background: One of the most common problem associated with the used of soft denture lining material is microorganisms and fungal growth especially Candida albicans, which can result in chronic mucosal inflammation. The aim of this study was to evaluate the influence of chlorhexidine diacetate (CDA) salt Incorporation into soft denture lining material on antifungal activity; against Candida albicans, and the amount of chlorhexidine diacetate salt leached out of soft liner/CDA composite. Furthermore, evaluate shear bond strength and hardness after CDA addition to soft liner Materials and methods: chlorhexidine diacetate salt was added to soft denture lining material at four different concentrations (0.05%, 0.1% and 0.2% by weight). Four hundred and fifty specimens were made and divided into four groups according to the test to be performed. Disk diffusion test was used to evaluate the antifungal activity of the soft liner/CDA composite after four different periods of incubation in artificial saliva. UV spectroscopy was used to evaluate the amount of accumulative and periodic CDA released in artificial saliva after 2 days, 2 weeks and 4 weeks incubation in artificial saliva. The shear bond strength and shore A hardness was measured after 2 and 4 weeks incubation in artificial saliva and the results were statistically analyzed. Results: All experimental groups showed a highly significant increase in diameter of inhibition zone around the test specimen in compare with control group. The release of Chlorhexidine showed to be dose dependent. The shore A hardness a highly significant increase with the addition of CDA and as for shear bonding strength, the addition of CDA at 0.5% and 1.5% percentage resulted in a highly significant decrease in bond strength, while 2.5% and 3.5% percentage showed non-significant differences in compare with control. Conclusion: soft denture lining material with antifungal properties was the result of CDA salt incorporation which indicate that chlorhexidine was released in affected concentration from soft liner/CDA composite. This incorporation resulted in Hardness increase and did not affect the shear bond strength for 2.5% and 3.5% percentage. Keywords: Soft denture liners, antifungal activity, chlorhexidine diacetate salt. Keyword: Soft denture liners, antifungal activity, chlorhexidine diacetate salt(J Bagh Coll Dentistry 2017; 29(1):9-15)
INTRODUCTION
Lack of antimicrobial properties is one of the most common problem associated with the used of soft denture lining material. Denture stomatitis is most associated by poor oral hygiene along with fungal and microorganism growth. (1, 2) The routine treatment denture stomatitis includes prescription of antifungal drugs, denture repair or replacement and application of prophylactic measures (3, 4) , and this treatment can be further complicated for patients with special needs or elderly because this type of patients have difficulty in keeping clean denture, and following antifungal drug routine. (5) Chlorhexidine di-acetate salt and the related compounds are used as antiseptics and disinfectants, and exhibit a broad spectrum of antimicrobial activity including Candida albicans (6.7) . In the present study heat cure acrylic-based soft denture lining material impregnated with CDA salt to produce resin material with antifungal properties that has the ability to reduce Candida albicans growth and evaluate whether soft liner properties will be affected by this addition or not.
.
MATERIALS AND METHODS:
Heat cured acrylic-based soft denture liner material (Vertex™Soft, Vertex-Dental, Netherlands) was impregnated with chlorhexidine diacetate salt (Xi'an Lyphar Biotech Co. ,China) in different percentages (0. 5%, 1.5% ,2.5%cand 3.5 by weight). A total of Four hundred fifty specimens were prepared and divided into four groups according to the test to be performed. Evaluating the antifungal activity of soft liner/CDA samples by using disk diffusion test: Sample fabrication Samples were made by using plastic model with the dimension of (10 mm diameter and 3.0 mm thickness) (8) which were invested in hard but flexible silicon material then after that both silicone and the plastic pattern were invested in stone to form silicone-stone mould. The soft lining material was mixed, packed and cured as instructed by manufacturer, and as for experimental samples, chlorhexidine diacetate salt was added to the liner powder and mixed manually (9, 10) . The samples were finished, polished, sterilized by autoclave after the curing process was complete and storage in artificial saliva.
Isolation of C. albicans:
A sterile cotton swab was used to isolate Candida albicans from the oral cavity of patients that visit the college of dentistry with denture stomatitis symptoms by rubbing the lesion with the swab (11) . Than after that Sabouraud dextrose agar (which was prepared as instructed by the manufacturer) was used to incubate the swab aerobically for 24-48 at 37CA, and then kept at 4°C for further investigation. (12) Identification of C.:
To identify Candida albicans germ tube formation procedure was used (13) and API APICandida (bioMérieux) system was used also which is a biochemical method for identification.
Preparation of culture media for disk diffusion test:
Sabouraud dextrose agar was used as a culture media for disk diffusion test which was prepared as instructed by the manufacturer. (14) Evaluation disk diffusion test:
To produce a yeast stock suspension with turbidity equal to 0.5 McFarland, 5 mL of 0.85 % sterile normal saline was used to suspend isolated colonies of C. albicans and McFarland densitometer was used to ensure that the suspension had turbidity equal to0.5 McFarland. The agar plate was swabbed carefully in 3 directions by sterile swab after being dipped into suspension and excess fluid was pressed out to achieve even growth on the surface of the agar plate. After that the agar surface has been left for about 5 minute, then the experimental and control disks were placed on the surface of the culture media and incubated at 37º C for 48 h. aerobically. The inhibition zone that may appear around the disks was measured by using electronic digital caliper. This procedure was repeated for the samples that incubated in artificial saliva for 2 days, 2 and 4 weeks. (15) Chlorhexidine diacetate salt release test:
A round plastic model with the dimension of 10mm in diameter and 3mm in thickness was used to prepare the specimens that used to evaluate CDA release (16) . All specimens were placed in a plastic plane tubes and immersed in 1mL of artificial saliva and kept at 37•C for 4 weeks and during this period the incubation solution was replace every 2 days and with each replacement the artificial saliva of each tube was collected, and the change in optical density was measured by UV spectroscopy (UV160AShimadzu, Japan) at a wave length of 257.5 nm. (17, 18) Shore A hardness test
To evaluate hardness of soft denture lining material, soft liner disk with dimension (3mm, 30 mm) thickness and diameter on top of acrylic disk with the same dimension was used (19, 20) .Two plastic patterns on top each other with the previously mentioned dimension was used to made silicone-stone mould. Rapid heat cured acrylic resin (Vertex™ Rapid Simplified, Vertex-Dental, Netherlands) was mixed, packed into the space created by removing the upper pattern while the lower one still present to act as a spacer for lining material and cured as instructed by manufacturer then after completing the polymerization process, the acrylic resin disk was removed from the mould, trimmed and polished. The acrylic disk was then returned to the mould after removing the plastic spacer and soft liner mixed, packed against acrylic disk and cured as instructed by manufacturer. Shore A durometer (TH 200, Germany) was used to measure soft liner hardness .The testing value was taken as an average of five different reading that were taken directly from the scale reading of durometer.
Shear bond strength test
Shear bonding strength between acrylic denture base and soft lining material was evaluate by using two acrylic block with dimensions of (75 mm*25 mm*5 mm, length, width, depth respectively) with stopper of depth about 3 mm (21) Rapid heat cured acrylic resin (Vertex™ Rapid Simplified, Vertex-Dental, Netherlands) was used. Mixing packing and curing was done as instructed by the manufacturer. One block of acrylic put over the other block leaving a space between them with the dimensions (25 mm*25 mm*3 mm length, width, depth respectively) for reline material application, that filled with wax. Then the whole specimen (the 2 blocks with wax) was invested into silicon material to fabricate a mould for final specimen curing. Wax elimination procedure was done and the formed space (25mm × 25mm × 3mm) was filled with soft lining material and curing was carried out (Fig.2 A&B) . The specimens were tested using Instron testing machine (Instron 1195, England) at load cell capacity of (100Kg) and cross head speed equal to (0.5mm/min). The shear bond strength was calculated by dividing the maximum load 
RESULTS:
FTIR analysis showed that there was no chemical interaction between the soft lining material and CDA. The antifungal activity and the release of Chlorhexidine showed to be dose and time dependent (increase with concentration and decrease as incubation period increase). The shore A hardness showed a highly significant increase with the addition of CDA and decrease as incubation period increase for control and 3.5% group .As for shear bonding strength, the addition of CDA at 0.5% and 1.5% percentage resulted in a highly significant decrease in bond strength, while 2.5% and 3.5% percentage shown non-significant differences in in compare with control, while all group showed increased with time 
DISCUSSION
The most common problem associate with the use of soft denture lining material is fungal colonization especially Candida albicans and along with plaque accumulation inflammation and infection of denture bearing area will develop. (23) In this study an attempt was made to produce soft liner with antifungal activity by incorporating chlorhexidine diacetate salt.
The results of this study showed that the antifungal activity of CDA is a concentration and time dependent (the antifungal activity increase with concentrations of added drug and decrease when the period of incubation in artificial saliva increase) in which 3.5% group showed that highest mean value during all incubation period (22.52, 18.55, 17.3, 15 .66 mm.) (Table 1) The explanation for this could be due to increase in the amount of chlorhexidine leaching out of test specimens with the increase in the concentration of the added drug and decrease when the period of incubation in artificial saliva increases. (24) And this was confirmed by the result of chlorhexidine diacetate release test that was conducted in this study which showed that the release is also concentrations and time dependent (increase with concentrations and decrease when the period of incubation in artificial saliva increase) which 3.5% group showed that highest mean value during all incubation period (0.209, 0.101, 0.059) ( Table 3) .
With the higher concentration appeared during the first 2 days and the explanation for that is the result of surface release of CDA first and followed by slow release which could be the cause of processes more complex, which involving the formation of fluid clusters around the drug molecules and the interaction of these clusters with the mechanism of acrylic resin for fluid absorption. (25, 26) The result of this study showed significant increase in the mean value of hardness for experimental group in compare with control group and from both periods of incubation in artificial saliva (Table 6 ), in which control group showed the lowest mean value for both incubation period (78.423, 75.708) ( Table 5) .
This finding can be explained by the fact that added antifungal agent like chlorhexidine dictate in to soft liner material may affect the plasticizers ability for softening gel formation and its ability for polymeric chains penetration, and CDA salt may act like fillers that increase soft liner hardness and resistance when dispersed inside it (27) . This study also showed that the mean value of hardness significant decrease for both control group and 3.5% group, and a nonsignificant different for 0.5%, 1.5%, 2.5% group with time. The decrease in the mean value of hardness for control group and 3.5% group could be the result water absorption that may act as additional plasticizers that improve the resiliency of the material and cause decrease in hardness.And as for the non-significant different in mean value of hardness for 0.5%, 1.5%, 2.5% group with time could be the result of insufficient water absorption by these groups during the second period of evaluation. (28, 29) As for shear bonding strength this study showed that the mean value of shear bonding strength for 0.5% and 1.5% groups was a significant decrease in the in compare with control, this can be attributed to leakage of residual monomer and other soluble impurities into artificial saliva which will leave empty spaces for water to get in (30) , and in addition to that CDA is another factor which increases the micro porous as it is water soluble, so it dissolves and create more spaces that filled with water which result in swelling and stress build up at bonding interface. And as for2.5%, 3.5% group, it showed a non-significant difference in the means value of shear bonding strength in 
